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Dear Dr Lerterberg, 

I would like to tell you about a new research project and conference that is hoped will 
assist in developing a solution to the problem of infectious disease treatment in an age of 
antibiotic and multiple drug resistance (and please excuse the length of this wisolicited 
letter, but I hope you will find it of value). The project and upcoming conference are 

d on preliminary research which indicates that a particular form of hyperthermia 
appears to be as or more effective than antibiotics in treating a number of infectious 
organisms, including, according to preliminary indications, S m p ~ ~ ~ o c o c c m  itzrlieus. A 
second line of research, carried out by scientists from Rockefeller, Yale, and several other 
universities and institutions, including the Max Planck Institute, has demonstrated that a 
form of hyperthermia which possesses the same properties as that used effectively against 
;a number of micru-organisms in the laboratory can be produced, perhaps surprisingly, 
through a set of behavioral medicine techniques. According to our initial data and 
analysis, induction and maintemnce of a “mild” or fever-like hyperthermia effect for a 
specific duration (roughly from one to several hours) at the site of an infectious 
challenge, can lead to the enhancement of the oxygen-depenrtent antimicrobial capacity 
of phagocytic cells (Knighton et a1 1986; Kurz et a1 1996; Von Furth and Van den Berg 
1996; Allen et al 1997), the production of immune-augmenting cytokines (Downing et a1 
1988; Hasday 1997), and enhancement of the performance of the natural killer (NK) cell 
system (Downing et a1 1988; Burd et a1 1998), with potentially substantial aid medically 
important microbicidal effects, unanticipated by previous researchers. 

The behavioral medicine research of the Rockefeller University and other scientists 
follows in a distinguished historical lineage that derives from Pavlov and from the North 
American behaviorist tradition developed by Skinner and others, and demonstrates that 
individuals may learn to achieve “acquired (voluntary) control of peripheral vascular 
responses” (Lynch and Schuri 1977; Miller 1989) through the development of an 
integrated set of self-conditioning, somatosensory discrimination, and other behavioral 
techniques. These researchers found that techmques consisting of focused attention to 
heat-related cognitions (efferent function) could, with practice, lead further to an actual 
rise in temperature, through activation of the corticofugal-peripheral nervous system 



pathways cmtmlling vasomotof tone (Kwendorf 1990; Kojo 1985, 1990; Lynch and 
Schuri 1977). The initial modest changes could be perceived (afferent function) and 
amplified, with or without the aid of technical feedback devices (ie, “biofeedback”, 
Miller 1989; Kojo 1985, 1990; Piedmont 1981), to a level within the upper physiologic or 
febrile range (approximately 37 to 40 degrees C). Although this latter line of research 
was not specifically designed to investigate the use of behavioral hyperthermia-inducing 
techniques for prevention or treatment of infection, my colleagues and I have begun to 
synthesize the results of this research with other very recent clinical and microbiological 
studies on the potentially powerful inicrobicidal effects uf hyperthermia. 

Wow exactly would these vasomotor and consequent temperature changes mediate 
mrcrobtcrdal effects? Briefly, our analysis, based on direct and indirect evidence, from in 
vitro and in vivo studies on animals and hunans, indicates the following. Moderate, 
febrile hyperthermia sigmficantly increases the oxygen available for phagocytic cells, 
wliich often falls below critical levels (ie, below approximately 40 niin Hg) in the 
hypoxic microenvironments of wounds and sites of infections (Knighton et a1 1984, 1986, 
and references therein). Increases in tissue oxygen tension which can be induced through 
hyperthermia have been found to enhance microbicidal performance to the extent of 
producing an aiitibiutic effect egutualem to or greater than that pruvided by standard 
antibiotic medication (eg, ampicillin), in studies directly comparing the two treatment 
conditions (Knighton et al, “Oxygen as ai Antibiotic: A Comparison of the Effects of 
Inspired Oxygen Concentration and Antibiotic Administration on In Vivo Bacterial 
Clearance,’’ Archives of Surnerv, 1986; also Knighton et a1 1984; Rabkin & Hunt 1987, 
in these studies it was found that by increasing local temperature to an average 38.0 
degrees C for an average of 42 minutes it was possible to achieve the sane increase in 
oxygen tension, of between 20 and 40 mm Hg, produced by the increased oxygenation 
responsible for the antibiotic effect). 

Furtliemiore, the same magnitude and duration of temperature increase has been found to 
enhance the recruitment, migration, and cytokine expression of NK cells substantially 
(for example, in une study such a temperature increase raised the level uf interferon 
synthesis 10-fold (Downing et a1 1988; Hasday 1997). Recent research has shown that a 
variety of “activating factors” - including inflammatory substances released at the site of 
an infectious challenge (such as the superantigen staphylococcus enterotoxins), 
cytokines, and heat - may nut only significantly up-regulate NK cytolytic functiun, but 
substantially “expand [its] target cell repertoire” as well (D’Orazio & Stein-Streilein 
1989; Saluar-Mather et a1 1996; Robertson & Ritz 1990). Moreover, NK cells also 
secrete cytokines that may in turn significantly up-regulate other immune cells, including 
macrophages (Herbennan 1985; Gomez et a1 1985) and neutrophils (Klempner et a1 
1979). Such experiments involving activating factors have led to fundamental revisions in 
the understanding uf the role of the NK cell in the immune system (Whiteside & 
Herberman 1990), and research in progress right now is identifying the potentially 
extremely important role that hyperthermia can play as an NK-activating factor, with 
respect to a previously unsuspected wide range of diseases and pathogenic conditions (eg, 
Bud  et a1 1998; Bushel1 et A, in preparation). 
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Indeed, the aew emerging mderstaiiding of the significance and mechanisms of “the NK 
system” (Whiteside & Herberman 1990) are reflected in the recent spate of studies 
showing the potentially important and even critical role of the system in host defense 
against a previously unsuspected wide range of diseases. These include a variety of 
diseases produced by bacterial pathogens (Garcia-Penarrubia 199 1 ; Greenberg 19S9), 
possibly including S aureus (D’Orazio & Stein-Streilein 1996), and mycobacteria, 
including PnyCobactemm auzum (Bemiudez & Young 199 1 ), and even tuberculosis 
(Ratcliffe et a1 1994; Bushell et al, in preparation; and see below); parasitic disease, 
including leishmaniasis (Maasho et a1 1998) and schistosomiasis (Wynn et a1 1994); and 
fungal infection (Murphy 1989) as well as viral diseases such as HIV/AIDS (Chehimi et 
a1 1992). And, since the behavioral techniques for inducing “moderate” hyperthermia, 
presently to be described, appear to provide a superior form of “heat delivery system,” it 
is reasonable to hypothesize that such techniques may stimulate and augment NK system 
function with potentially clinically significant effects. In fact, preliminary research on the 
use of such techniques in the treatment of pulmonary tuberculosis - one of the few 
instances in which such techniques have been formally utilized in the treatment of 
infectious disease - found, in several detailed case studies, the resolution of symptoms, 
including cavitation, associated with behaviorally-induced “hyperemia” of the lungs, 
which were confirmed radiologically (Luthe 1963; see also Linden 1990). In light of the 
fact that NK cells produce a powerful and rapidly-acting macrophage activating factor 
(which was tested on alveolar macrophages; Gomez et a1 1985; Greenberg 19S9; 
Robertson & Ritz 1990; Bermudez & Young 1991), as well as other relevant cytokines, 
we are considering the possibility of fuf-ther research into this enticing subject (see 
below). 

Other significant antimicrobial effects of moderate hyperthermia also include, of course, 
its limiting effects on the replication of a number of organisms, including certain gram- 
negative bacteria, parasites such as leishriiania, and many viruses (Cunha 1998; Davis & 
Phair 1997; Navin et a1 1990). 

Several different behavioral techniques have been found that generate the temperature 
changes necessary to produce a hyperthermia effect of the same magnitude used 
effectively for microbicidal purposes, including biofeedback (French et a1 1973) and the 
use of focused states of absorption (Benson et a1 1982), but there is a common 
denominator to the techniques, one that involves the use of heat cognitions, particularly 
the multisensory imagery of warmth (Bushel1 et al, in preparation). The heat cognitions 
apparently trigger a centrifugal cortical-subcortical pathway linked to peripheral 
sympathetic and parasympathetic fibers which control vasomotor tone (Kunzendorf 1990; 
Kojo 1985, 1990; Lynch and Schuri 1977). Experimental research into the psychuphysics 
of thermal sensation have shown that changes in local temperature as miniscule as 0.0017 
degrees Clsec can be sensed by subjects in experimental research (Herisel 1973, 1981; 
Kojo 1990), and both the magnitude and locus of temperature change can thereby be 
consciously regulated according to this incoming information (within limits). 

The results can be surprisingly impressive with respect to the agility, dexterity, precision, 
nand power of the behaviorally-mediated temperature regulating system, in terms of the 



range of local (md regional) temperature variables potentially accessible to conscious 
control. In the words of the Rockefeller University researchers, who provide a 
comprehensive and detailed suminary of a body of research into the phenomenon of 
behavioral control of temperature: 

[In one representative study]. . .19 out of 2 I individuals learned increases or decreases in hand temperature 
in four to six training sessions of 15 minutes each.. . . [and] (1)  most subjects learn with as little as one hour 
of practice; (2) many subjects can incraw or decrease temperature at ‘tvill” and mn transfer the body 
locus of temperature change with little decrement in performance once training is complete, (3) feedback is 
needed only during the early stages of training [but see belowj; (4) with extended practice, the locus of 
control is gradually reduced to the location of the transducer responsible for feedback; (5) retention is 
nearly perfect after four to five months without practice; (6) control of variations in temperature as great as 
9.86 degrees C (17.75 degrees F) are possible .... 

To this list of impressive features can be added still others: substantial temperature 
increases can be generated through such behavioral techmques rapidly, such as 10 to 15 
degree F increases within 1-2 minutes (Sargent et a1 1972; Miller 1973; Schwartz 1984); 
increases as great as 26 degrees F, and up to 104 degrees F, have been reported in the 
literature (Schwrtz 1984); subjects can maintain stable increases for considerable 
periods (Taub 1977), including for over several hours (Benson et a1 1982), and while 
simultaneously engaged in other tasks (Benson et a1 1982; Taub 1977); feedback from 
special techmcal devises are in many cases not necessary, and may even interfere with 
acquisition of the skill (Miller 1989; Kojo 1985, 1990; Piedinoiit 1981; Eiigel 1986); the 
techniques can apparently produce temperature increases over most cutaneous and 
superficial tissues that have been tested, including arins, legs, hands, feet, digits, 
forehead, earlobes, mouth, and trunk (Taub 1977; Benson et a1 1982), and deep tissues, 
including at least several visceral organs (eg, kidney, colon, lungs), are also accessible 
(Miller 1969, 1975, 1989; Luthe 1963, 1969; Ikemi et a1 1965, 1966); chddren appear to 
be particularly adept at acquiring the skills (Lynch, Hariia, Kolm, & Miller 1976). 

The question of course naturally arises: if “moderate” hyperthermia does indeed possess a 
significant microbicidal potential, then why is this knowledge not more widespread and 
developed? There are at least several reasons for this. In the first place, as you and others 
have pointed out, the antibiotic revolution in infectious disease medicine has essentially 
eclipsed other fmineworks and approaches to the subject. Unfortunately, as you and 
others have also pointed out, this one-sided orientation has, to indulge a metaphor, 
generated its o m  “gen11s” of destruction, in that its exclusivity has left us under-prepared 
for the emergence of MDR infectious organisms. Secondly, the development of a viable 
and effective heat delivery system for therapeutic hyperthermia has been significantly 
hampered by formidable technical problems, which some researchers have summed up 
with tlie phrase “the biology is with us but the physics is against us”: probleins with 
focusing applied heat with precision, differences in the conductance properties of 
adjacent tissues, problems with development of noninvasive themiometry, and side 
effects such as acute discomfort, pain and even tissue damage, have all contributed to 
what is in many ways a veritable technological iinpasse (Myerson et a1 1997; 
,Seegenschmiedt & Vernon 1995; Navin et a1 1990; Neva et a1 1984). (A third reason for 
the relative lack of interest in hyperthermia as an antimicrobial treatment modality, I 
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believe, is based dli the fact that imliy medical researchers we not faWkir with the very 
recent research demonstrating its potential as a significant stimulatory agent for natural 
inimune system function, including in particular the NK system, as discussed above). 

It is perhaps surprising, then, that what appear to be correctives for such “high t e c h  
problems would come from the domain of behavioral medicine. However, as the 
Rockefeller University researchers emphasize in their cumprehensive aiid detailed 
reviews of studies on the behavioral control of vasomotor function, blood flow, and 
temperature, the techniques can produce changes characterized by precision and 
“specificity” (Miller 1975) in terms of both magnitude and anatomical location, dexterity, 
and prolunged stability, if desired, and can be successfully directed to deep as well as 
superficial tissues, learned rapidly, etc. 

Perhaps even more surprising is the fact that the potential anti-microbial properties of 
such behavioral techniques apparently have been exploited for some time, particularly by 
several cultures that possess what might be thought of as highly developed, sophisticated 
systems of “traditional behavioral medicine. ” These cultures, including India, China, and 
Tibet, possess long-standing traditions of “behavioral medicine” which have explicitly 
considered behaviorally-generated heat as a form of medicine, to be used therapeutically, 
including specifically against infectious disease (eg, Clifford 1984). Moreover, the ability 
to generate heat with precision, dexterity, and prolonged stability (ie, for as long as 
several hours), has been strikingly demonstrated in a study of Tibetan practitioners of a 
particular form of heat-producing behavioral techque, a study which was conducted by 
Herbert Benson and colleagues from Harvard Medical School (Nature 295: 234-6, 1982; 
although the study was not concerned with the use of the technique for infection-fighting 
P w s e s ) .  

Because of the exciting and compelling nature of the abuve evidence, and because of the 
re-emerging problem of MDR pathogens, my colleagues and I decided to attempt to 
initiate a program devoted to this multifaceted subject, one that would integrate research 
and conference interaction between colleagues. In this endeavor I have been joined by Dr 
Thomas K Hunt, Professur of Surgery and Director of the Wound Healing Laboratory, 
University of California at San Francisco Medical Center, who is one of the original 
(post-WWII) pioneering investigators into the rule of temperature and oxygen in host 
defenses against wound-infecting organisms; Dr Ronald B Herberman, Director of the 
Cancer Institute, University of Pittsburgh, who is the actual discoverer of the NK cell, 
and who has conducted a sizeable body of research into both the anti-neoplastic and anti- 
microbial (eg, Levy SM, RB Herberman, et a1 199 1) properties of the NK system; and Dr 
N Herbert Spector, former director of labs and programs at the Walter Reed Institute, 
NSF, aiid NIH, who has been credited as one of the founders of the field that investigates 
immune and nervous system interactions (American College of Allerw and Immunolom 
News, November 1993) for his pioneering early experiments that established a 
connection between the hypothalamus and certain immune variables (Spector et a1 1974, 
1975), as well as other achievments (Spector et a1 1995; Spector 1996, 1997). And, 

*furthermore, because of the evidence for the use of behaviorally-induced hyperthermia 
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for microbicidal pu-pses in the Iiido-Tibetan tradition, we sought arid foitimately 
obtained the formal participation of the Dalai Lama of Tibet in our project. The Dalai 
Lama is a leader in cross cultural dialogue, xs well xs in the dialogue between modem 
Western science and information systems found in other traditions and cultures, as 
evidenced by his past participation in conferences with medical mil neuroscientists at 
Harvard Medical School, MIT, and the Centre Nationale de la Recherche Scientifique in 
Paris. 

Based on that conference and other preliminary and follow-up work, we are in the 
process of designing several studies. In one we will be investigating the potential 
microbicidal effect of the hyperthermia-generating behavioral medicine techniques 
against S aureus, through a methodology that will be employing skin chamber assays, 
and subcutaneous oxygen and temperature monitoring. This study is directly tied to one 
of Hunt’s studies, just getting underway, which will be investigating the possible 
development of resistance to oxygen-based killing mechanisms in S auwus. In another 
study, which is still in initial stages, we hope to investigate the potential effects of the 
techniques against tuberculosis, which follows on work already done some time ago in 
Germany (see above). These studies are attempts to answer the call issued by a number of 
infectious disease specialists (eg, Kernodle and Kaiser 1995, 1997; Ratcliffe et a1 1994) 
for the investigation and development potential “immunostimulatory agents” in the battle 
against dangerous antibiotic resistant pathogens. 

We also currently wish to plan our next conference. We would be greatly honored if you 
would consider participating in our conference. We would be more than happy to 
schedule it to accommodate your busy schedule (as well as the schedule of the Dalai 
Lama, of course). Likewise we would be greatly honored and grateful if you would 
consider offering any opinions, information, feedback, etc, regarding the development of 
our conference or research program. 

Again, I would like to apologize for the length of this unsolicited letter, and for any 
undue repetition of information familiar to you. Nevertheless, I hope you will have found 
it of some value. We Iook forward to hearing from you at your earliest convenience. 

Sincerely, 

/ 
W 

William C. Bushell, PlD 
Visiting Research Scientist 

Mailing Address and Telephone: 
280 Riverside Drive, #2K 
New York, NY 10025 

(212) 932-1452 



REFERENCES 

Allen DB et al, 1997. Waund hypoxia and acidosis limit neutrophil bactet-ial killing mechanisms, Atchives 
of Surgery 132. 991-6. 

Benson H et ai, 1982 Body temperature changes during the practice ofg  Tum-ma yoga, Nature 295 234-6 

3ermt&z LEM L LS Young, 1991. Natural killer sell-dependent mysobacteriostatic and mysobaterisidal 
activity in human macrophages, J Immunology 146: 265-70. 

Burd R et al, 1998. Tumor cell apoptosis, lymphocyte recruitment, and tumor vascular changes ate induccd 
by low temperature, long duration (fever-like) whole body hyperthermia, J Cellular Physiology 177: 137- 
47. 

Chehimi J et al, 1992. Natural killer cell stimulatory factor (NKSF) increases the cytotoxic activity of NK 
cells from both healthy donors and HIV-infected patients, J Experimental Medicine 175: 789. 

Clifford T, 1984. Tibetan Buddhist Medicine and Psvchiatry. York Beach, ME: Samuel Weiser. 

Cunha BA, 1998. C h i d  approairsh to fever, in (SL a rbash ,  ed) Infestious Diseases Sesond Ed. 
Philadelphia, WB Saunders Co. 

Davis AT g! JF Bhair, 1997. Temperature regulation, the pathogenesis of fever, and the approach to the 
febrile patient, in (ST Shulman et al, eds) The Biolovic and Clinical Basis of Infectious Diseases. Fifth Ed. 
Philadelphia. WB Saunders C S ,  

D’Orazio JA & J Stein-Streilein, 1996. Human natural killer cells present staphylococcal enterotoxin B to T 
lymphocytes, 9 104: 366-73. 

Downing JF et al, 1988. Hyperthermia in humans enhances interferon-gamma synthesis and alters the 
peripheral lymphocyte population, J Interferon Research 8: 143-50. 

Engel BT, 1986. An essay on the circulation as behavior, The Behavioral and Brain Sciences 9: 285-3 18. 

French DJ et al, 1973. Self-induced scrotal hyperthermia in man followed by de6rease in sperm output. A 
preliminary report, Androloait; 5(4): 3 1 1-6. 

Garcia-Penarrubia B, 1991. Natural killer cells in bacterial infection, in (CE Lewis & JO’D McGee, eda) 
The Natural Killer Cell. NY: Oxford. 

Gome2 J et al, 1985. Activation of rat and human alveolar macrophage intracellular microbicidal activity 
by a preformed cytokine, J Immunolonv 13 5 : 1 194- 1200. 

Greenbetg AH, 1989. Role ofNK cells in inflammation and antibacterial activity, in (CW Reynolds & RH 
Wiltrout, eds) Functions of the Natural Immune Svstem. NY: Plenum. 

Hasday JD, 1997. The influence of temperature on host defenses, in (PA Mackoiak, ed) Fever: Basic 
Mechanisms and Management. Second ed. Philadelphia: Lippincott-Raven. 

Hensel H, 1973. Neural processes in thermoregulation, Physiological Reviews 53(4): 948- 101 7 
198 1 .  Thermoreception and Temperature Remlation. NY: Academic Press. 

Ikemi Y et al, 1%5. Bloodflow change by autogenic training - including observations in a case of gastric 
*fistula, in (W Luthe, ed) Autogenic Training: International Ed. NY: Grune & Stratton. 

7 



Kernodle DS 62 Kaiser AB, 1997 Wound infections and surgical prophylaxis, in (Kif Crosslep 62 GL 
Archer, eds) The Staphylococci in Human Disease NY. Churchill Livingstone 

8 275 
1995 Antibiotic prophylaxis in surgery, Current Opinion in Infectiows Diseases 

Klempner MS et 211, 1979. Stimulation of neutrophil oxygen-dependent metabolism by human leukocyte 
pyrogen, J Clinical Investiaation 64: 996- 1002. 

Knighton DB, B Halliday, & TK Hunt, 1986. Oxygen as an antibiotic; A comparison of the effects of 
inspired oxygen concentration and antibiotic administration on in vivo bacterial clearance, Archives of 
Surgery l?l :  191-5. 

infection, Archives of Surgery 1 19: 199-204. 
1984. Oxygen as an antibiotic: The effect of inspired oxygen on 

Kojo I, 1985 The effects of mental imagery on skin temperature and skin temperature sensation, 
Scandinavian Journal of Psychology 26: 3 14-20. 

amplitude, skin temperature and skin tcrnperature sensation, Activitas Nervosa Superior 32(3): 16 1-6 
1990. Temporal relationships between warmth imagery and associated changes in digital pulse 

Kurz A et al, 1996 Perioperative normothermia to reduce the incidence of surgical-wound infwtion and 
shorten hospitalization, New England Journal of Medicine 334 (19): 1209-15. 

Levy SM, AEI Herberman, et al, 1991. Persistently low natural killer cell activity, age, and environmental 
stress as predictors of infectious morbidity, Natural Immune Cell Growth & Regulation 10:289-307. 

Linden W, 1990. Autogenic Training: A Clinical Guide. NY: Guilford. 

Luthe W, 1963, Autogenic training: method, resarGh, and application in medicine3 American J 
Psvchotherapy 17: 174-95. 

Stratton, 1969. 
& JH Schultz, eds, 1969. Autogenic Theram: Medical Amlications (Vol 11). NY: Grune & 

Lynch WC & U Schuri, 1977. Acquired control of peripheral vascular responses, in (G Schwartz & D 
Shapiro, eds). Consciousness and Self-Regulation: Advances in Research and Theory. Vol2. NY: Plenum. 

children, Psvchophvsiology 13: 219-21. 
Hama 3 Kohn S, D Miller NE, 1976. Instmmental control of peripheral vasomotor responses in 

Maasho K et al, 1998. Indications of the protective role of natural killer cells in human cutaneous 
leishmaniasis in an area of endemicity, Infection & Immunitv 66(6): 2698-2704. 

Miller NE 1968. Learning of visceral and glandular responses, Science 163: 434-445. 

01, eds) Comprehensive Textbook of Psvchiatry. Baltimore: Williams RE Wilkins, 

ed) Biofeedback: Theow and Research. Third ed. NY; Plenum. 

1975. Applications of learning and biofeedback to psychiatry and medicine, in (AM Freedman et 

1989. Biomedical foundations for biofeedback as a part of behavioral medicine, in (J Basmajian, 

Myerson RJ et al, 1997. Hyperthermia, in (CA Perez 8z CW Brady, eds) Principles and Practice of 
Radiation Oncology. Philadelphia: Lippincott-Raven. 

Nakagawa S et al, 1966. Gastrointestinal changes during autogenic training, in (JJ Lopez, ed). Proceedings 
of the Fourth World Congress of Psvchiatry. Amsterdam: Exerpta Medica. 

Navin TR et a1 1990. Placebo-controlled clinical trial of meglumine antimonate (glucantime) vs. localized 
controlled heat in the treatment of cutaneous leishmaniasis in Guatemala, American J of Tropical Medicine 

.and Hygiene - 42( 1); 4-3-50. 



Neva FA et d, 1984 Observations on local heat treatment for cutaneous leishmaniasis, American J of 
Tropical Medicine and Hygiene 33 800-4 

Piedmont RL,, 198 1 Effects of hypnosis and biofeedback upon the regulation of peripheral skin 
temperature, Perceptual & Motor Skills 53: 855-62. 

Rabkin JM i% TK Hunt, 1987. Local heat increases blood flow and oxygen tension in wounds, Archives of 
Surgery 122: 221-5. 

Ratcliffe LT et al, 1994 Reduced NK activity correlates with active disease in HIV-negative patients with 
multidrug-resistent pulmonary tuberculosis, Clinical Experimental Immunology 97: 373-9. 

S q e n t  JD et al, 1972 The use of autogenic Eeedback training in a pilot study of migraine and tension 
headaches, Headache 12. 120. 
Salazar-Mether TP et al, 1996 NK sell traffisking and ~ytokine expression in splenic compartments after 
IFN induction and viral infection, 157 3054-64. 

Schwartz GE, 1984. Psychophysiology of imagery and healing: A systems perspective, in (AA Sheikh, ed). 
Imagination and Healing. Farmingdale, NY: Baywood. 

Seegenschmiedt M# i% CC Vernon, 1995. A historical perspective on hyperthermia in oncology, in (MH 
Seegenschmiedt et al, eds) Thermoradiotherapv and Thermochemotherapv. Vol I: Biologv, Phvsiologv, 
Physies, Springer 

Spector NH, 1997, Classical conditioning of immune responsesr implications for cancer, Viral diseases and 
aging, International J Immunorehabilitation 5: 24-30. 
-. 1996. Neuroimmunomodulation: A brief review, Remlatow Toxicology & Pharmacoloa 24: 
532-8. 

et al, 1995. Neuroimmunomodulation: The psychosocial, micro- and macro-environments, in (c Blattek h MJ Fregiey, eds) Handbook of Physiology: The Environment. Bethesda: Amerkan 
Physiological Society. 

Proceedings XXVI International Conpress of Physiological Sciences, New Delhi (Abstract). 
1974. Hypothalamic lesions: Effects upon malaria and antibody pruduluaion in rats, 

1975. Hypothalamic: lesions: EffeGtts on immunologisal responses, Phvsiologist - 1 8(3): 401. 

Taub E, 1977. Self-regulation of human tissue temperature, in (GE Schwartz & J Beatty, eds). 
Biofeedback: Theory and Research. NY Academic. 

Van Furth A i% BM van den Berg, 1996. Phagocytosis and intracellular killing of microorganisms by 
polymorphonuclear and mononuclear phagocytes, in (L Herzenberg, ed) Weir’s Handbook of Experimental 
Immunolgv. Vol IV. The Integrated Immune System. London: Blackwell. 

Whiteside TL & RB Herberman, 1990. Rnle of human nahiral killer cells in health and disgasej Clinical & 
Diagnostic Laboratory Immunology l(2): 125-33. 

Wynn TA et al, 1994. Endogenous interleukin 12 regulates granuloma formation induced by eggs of 
Schistosoma mansoni and exogenous IL- 12 both inhibits and prophylactically immunizes against egg 
pathology, J Experimental Medicine 179: 1-55 1-6 1, 


